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ABSTRACT 



A monitoring apparatus (10) includes a video camera (12) 
with a section (16) that permits remote control of the 
camera. A computer 24 subjects video images from the 
camera to video processing (61-63), which includes tem- 
poral sampling, spatial sampling, and dithering. The pro- 
cessed image (71) is integrated into a document in hypertext 
mark-up language format. A portable unit (46) is operatively 
coupled to the computer through a wireless link (49), a 
cellular base station (36), and a network (38) or telephone 
line (41). An infrared sensor (19) can detect an event of 
interest in the monitored area, causing the computer to place 
a telephone call to the portable unit. The person possessing 
the portable unit can then use the portable unit to access the 
document which contains the processed image through the 
network, in order to observe or verify the event. The person 
can also use the portable unit to remotely control the 
operation of the video camera. 

18 Claims, 2 Drawing Sheets 
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MONITORING SYSTEM HAVING WIRELESS 
REMOTE VIEWING AND CONTROL 

This application claims priority under 35 USC §11 9(e) 
(1) of Provisional Application Ser. No. 60/083,644, filed 
Apr. 30, 1998. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates in general to a monitoring apparatus 
and, more particularly, to a monitoring apparatus in which an 
image from a video camera can be viewed at a remote 
location. 

BACKGROUND OF THE INVENTION 

A surveillance or monitoring apparatus often uses at least 
one video camera, and the resulting images may be viewed 
at a remote location. For example, an industrial facility may 
have several video cameras at various locations throughout 
the facility, and each camera may be coupled to a respective 
video screen at a central security station operated by a single 
guard. 

There are now video cameras which can be coupled to a 
computer, and there are software programs capable of con- 
verting video images from such cameras into a document in 
hypertext mark-up language (HTML) format, or in other 
words a document compatible with the Internet standard 
known as the World Wide Web (WWW). Further, personal 
communication devices such as cellular phones, pagers and 
personal digital assistants are becoming increasingly popu- 
lar commercial products, as wireless communication tech- 
nology becomes widespread and affordable. In fact, there is 
now a portable phone which has a small video display, and 
which includes a WWW-compatible browser that permits 
the portable unit to download and display HTML documents 
from the Internet. 

At the same time, home security systems have become 
more common. However, even the most sophisticated home 
security systems are limited by rudimentary provisions for 
remote access by the property owner. Further, false alarms 
are relatively common. Even if the owner is made aware of 
the alarm, there is no convenient and cost-effective way for 
the owner to determine whether it is a false alarm. For 
example, existing systems may notify an owner of a possible 
break-in or other event through an automated phone call or 
page message, but the owner has no way of verifying 
whether there is a real problem or merely a false alarm. 

While these existing monitoring systems have been gen- 
erally adequate for their intended purposes, they have not 
been satisfactory in all respects. For example, and as men- 
tioned above, even if an owner is notified by a page or 
telephone call of a problem or other event of interest, there 
is no convenient way for the owner to determine whether the 
event represents a true problem or just a false alarm, still less 
from virtually any remote location. Further, existing systems 
do not allow the camera operation to be adjusted from 
virtually any remote location. 

SUMMARY OF THE INVENTION 

From the foregoing, it may be appreciated thai a need has 
arisen for a cost-effective method and apparatus for moni- 
toring which permit access and/or control from virtually any 
remote location. 

According to one form of the present invention, a detector 
periodically detects an image of a monitored area, a system 
receives the detected image, a portable unit has a display, 
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and a wireless communication link facilitates communica- 
tion between the system and the portable unit, including 
transmission of the detected image from the system to the 
portable unit. The portable unit presents the detected image 

5 on the display. Hie system detects an occurrence of an event 
of interest in the monitored area, and automatically transmits 
to the portable unit through the wireless communication link 
an indication of the occurrence of that event. 
According to a different form of the present invention, a 

!0 detector periodically detects an image of a monitored area, 
a system receives the detected image, a portable unit has a 
display and an operator input portion, and a wireless com- 
munication link facilitates communication between the sys- 
tem and the portable unit, including transmission of the 

!5 detected image from the system to the portable unit. A 
control section is coupled to the system and can adjust a 
predetermined characteristic of the image detected by the 
detector. The portable unit presents the detected image on 
the display, permits an operator to use the operator input 

20 portion to specify a change in the predetermined 
characteristic, and transmits to the control section through 
the wireless communication link and system an indication of 
the specified change in the predetermined characteristic. The 
control section responds to the indication received from the 

25 portable unit by effecting the specified change in the pre- 
determined characteristic. 

According to yet another form of the present invention, a 
first detector periodically detects an image of a monitored 
area, a second detector periodically detects an image of a 

30 monitored area, a system receives the detected images from 
each of the detectors, a portable unit has a display and an 
operator input portion, and a wireless communication link 
facilitates communication between the system and the por- 
table unit. The portable unit permits an operator to identify 

35 one of the first and second detectors as a currently selected 
detector, and transmits to the system through the wireless 
communication link an indication of the currently selected 
detector. The system responds to the indication received 
from the portable unit by transmitting to the portable unit 

40 through the wireless communication link the detected image 
from the currently selected detector, and the portable unit 
presents on the display the detected image from the currently 
selected detector. 

According to still another form of the present invention, 

45 a detector periodically detects an image of a monitored area, 
and a system receives and processes a detected image from 
the detector in order to obtain a processed image. A portable 
unit has a display, and a wireless communication link 
facilitates communication between the system and the por- 

50 table unit, including transmission of each of the processed 
images from the system to the portable unit. Hie portable 
unit successively presents the processed images on the 
display, the processed images having a resolution which is 
less than a resolution of the detected images, and which 

55 corresponds to a resolution of the display. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A better understanding of the present invention will be 
realized from the detailed description which follows, taken 
60 in conjunction with the accompanying drawings, in which: 
FIG. 1 is a diagrammatic view of a monitoring apparatus 
which embodies the present invention, the monitoring appa- 
ratus including two video cameras, a system which pro- 
cesses video images from the cameras, and a portable unit 
65 which is coupled to the system through a wireless link; 
FIG. 2 is a high-level flowchart of image processing 
techniques used by the apparatus of FIG. 1; 
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FIG. 3 is a diagrammatic view of an exemplary, screen The system 22 further includes a cellular base station 36 

image presented on a display of the portable unit of FIG. 1; of a known type which is used for communicating with 

and cellular (wireless) telephones. The computer 24 is opera - 

FIGS. 4A-4C are respective diagrammatic views of video ^ cou P led 10 ^ base station 36 by a network 38 which 

images, which demonstrate how video images are processed 5 includes the nternet, and which may include one or more 

b the a aratus of FIG 1 or Qlner networ ks SU ch as a local area network, a wide area 

^ ™ network, and so forth. The network 38 is coupled to a 

DETAILED DESCRIPTION OF THE not-illustrated network interface card provided in the com- 

INVENTION puter 24. Since the network 38 includes the Internet, it is 

capable of transmitting information in the Internet format 

FIG. 1 is a diagrammatic view of a monitoring apparatus 10 known as the World Wide Web (WWW), where documents 

10 which embodies the present invention. The monitoring called web pages are transferred between, computers in a 

apparatus 10 is used to monitor activities in one or more standardized format known as hypertext mark-up language 

regions or areas of interest. For example, the monitoring (HTML) format. 

apparatus 10 might be used at a residence to monitor activity The system 22 also includes a telephone line or system 41, 

in one or more rooms, in the yard, at the front door, and/or 15 which is coupled at one end to a not-illustrated modem in the 

in the driveway. It could also be used for monitoring one or computer 24, and at its other end to the cellular base station 

more areas in a commercial or industrial facility. 36. 

The monitoring apparatus 10 includes two image detec- The monitoring apparatus 10 further includes a portable 

tors 12 and 13, which in the disclosed embodiment are video communication unit 46, which is a cellular (wireless), 

cameras of a known type. The video cameras 12 and 13. each telephone, and which, also includes some, additional 

include a not-illustrated charge coupled device. (CCD) capability, as discussed below. The portable, unit 46 in the 

sensor, and a not-illustrated zoom lens assembly for adjust- disclosed embodiment may be a unit which is available 

ing the field -of-view of the image focused on the CCD under the tradename NOKIA 9000 from NOKIA in Irving, 

sensor. The video cameras 12 and 13 may provide different Tex. The portable unit 46 has an antenna 48, which facilities 

views of the same monitored area, or may each provide a wireless communication with the base station 36 through a 

view of a completely different monitored area. radio frequency (RF) cellular telephone link 49. 

The video cameras 12 and 13 each include a respective The portable unit 46 has an LCD display 51 capable of. 

control section 16 or 17. The control sections 16 and 17 are displaying two-dimensional video images at a low resolu- 

each capable of automatically controlling the. zoom setting 3() tion. Further, the portable unit 46 has a plurality of buttons 

of the zoom lens assembly in. the associated video camera or keys, one of which is indicated at 52. A operator can use 

12 or 13. Further, the control sections 16 and 17 each include these keys to input information into the portable unit 46. The 

a physical support for the associated video camera, which keys include an alpha-numeric keyboard which has a 

can effect automated adjustment of the physical orientation "QWERTY" format similar to that found on personal 

of the associated video camera 12 or 13 In other words, with 35 computers, and include several function keys, 

reference to a detected image of the monitored area, the The monitoring apparatus 10 has the capability to lake a 

control sections 16 and 17 can each adjust the orientation of video image detected by one of the video cameras 12 or 13, 

the associated camera 12 or 13 up, down, left or right, so that carry out some image processing on the detected image 

the detected image is adjusted upwardly, downwardly, within the computer 24, transmit the resulting processed 

leftwardly, or rigbtwardly within the monitored area. 4Q image to the portable unit 46 through the network 38, the 

The monitoring apparatus 10 also includes a sensor 19 base station 36, and the wireless link 49, and present the 

that can detect an event of interest in an area monitored by processed image on the display 51 of the portable unit 46. In 

at least one of the cameras 12 and 13. In the disclosed the disclosed embodiment, the image processing carried out 

embodiment, the sensor 19 is similar to those used in by the computer 24 includes steps which are explained 

systems which automatically open doors for customers at 45 below with reference to FIG. 2. 

retail establishments. In particular, the sensor 19 is a passive In this regard, each of the video cameras 12 and 13 is 

infrared sensor capable of detecting a beat source within the capable of producing successive images at a speed and 

area it monitors, including the presence of a human or resolution which represents more information than can be 

animal. transmitted through the wireless link 49. For example, even 

The monitoring apparatus 10 further includes a system 22, 50 an inexpensive video camera can generate 30 frames or 

which has therein a computer 24. The computer 24 may be images per second, which each have a resolution of 320 by 

a personal computer which includes a processor, and which 240 gray-scale pixels, lb transmit the data representing all 

includes a memory device such as a hard disk drive. of these pixels, a throughput of about 18 million bits per 

A video connection 26 is provided between the video: second would be needed. Existing wireless cellular links, 
camera 12 and the computer 24, in order to supply video 55 such as that at 49. in FIG. 1, can sustain a nominal through- 
images from the video camera 12 to the computer 24. A P ul of about 9600 bits P er second, or in other words about 
similar video connection 28 is provided from the video 1/2000 of the total video information, produced by the video 
camera 13 to the computer 24. Control lines 27 are provided camera. 

from the computer 24 to the control section 16 of the video A further consideration is that existing portable, units, 

camera 12, in order to provide the control section 16 with 60 such as that shown at 46 in FIG. 1, have low-resolution 

information that determines how the control section 16 will monochrome displays. That is, the resolution of a display 

position the video camera 12, and how the control section 16 such as that shown at 51 is limited to about 1 60 by 120 pixels 

will set the zoom factor of the zoom lens assembly in the for a video image, where each pixel is either on or off,, or in 

camera 12 . A similar set of control lines 29 is provided from other words is a selected one of two different colors such as 

the computer 24 to the control section 17 of the video 65 black and white. 

camera 13. The infrared sensor 19 has an output 31 which is For these reasons, the images from the video cameras 12 

coupled to the computer 24. and 13 in FIG. 1 are subjected by the computer 24 to image 



12/08/2003, EAST Version: 1.4.1 



US 6,385,772 Bl 

5 6 

processing, which is depicted diagrammatically in FIG. 2. ing described above in association with FIG. 2, and only the 

FIG. 2 is a flowchart showing successive image processing processed images from the camera 13 will be forwarded to 

steps 61-63. The first step 61 is temporal sampling, which the portable unit 46. 

involves selecting a subset of the images produced by a The icon 81 is an upwardly pointing arrowhead. If the 

given video camera. For example, of the 30 or so frames or s operator pressed the function key Fl associated with the 

images produced by a video camera every second, two of i ccm 81, an HTML link back to the WWW server program 

these frames or images may be selected for image m mc computer 24 will cause the computer 24 to output 

processing, and the others may be discarded. control signals at either 27 or 29 to the control section 16 or 

Then, at block 62, spatial sampling is carried out. In other 17 in the currently selected video camera 12 or 13. These 

words, subsampling is carried out in order to reduce the 10 control signals will cause the control section 16 or 17 for the 

resolution of each of the images selected at 61. For example, selected camera to tilt the orientation of the camera, so that 

each frame or image may be reduced to about 80 by 60 the image associated with that camera moves upwardly in 

pixels, terms of its view of the area being monitored. Similarly, if 

Then at block 63, a dithering process is carried out, in operator presses a respective one of the function keys F2, 

order to reduce the data representing each pixel to a single 15 F3 or F4, which are respectively associated with icons 

bit. That is, the bit associated with each pixel indicates 82-84, the selected camera 12 or 13 will be adjusted 

whether that pixel is on or off. Stated differently, each pixel respectively down, right or left. 

has one of two different colors, such as black and white. The If the operator presses the function key F5 associated with 
dithering process sets the state of each pixel of the processed the icon 85, an associated HTML link will cause the corn- 
image based on the states of several pixels of the spatially 20 puter 24 to output control signals at 27 or 29 to the control 
sampled image, using a known technique. In the disclosed section 16 or 17 of the selected video camera. These control 
embodiment, the sampling and dithering carried out at signals will cause the zoom lens assembly in the selected 
blocks 61-63 of FIG. 2 will reduce the video output to 9600 video camera 12 or 13 to increase its magnification level in 
bits per second. a manner commonly known as a zoom-in function. 

In the disclosed embodiment, the computer 24 takes the 25 Alternatively, if the operator presses the function key F6 

images that are processed according to the techniques dis- associated with the icon 86, its HTML link will cause the 

cussed above in association with FIG. 2, and successively zoom lens assembly in the selected video camera to decrease 

inserts these processed images into a document or web page its magnification level, in a manner commonly known as a 

which is in HTML format, and which can thus be accessed 3Q zoom-out function. 

through the Internet. In this regard, the portable unit 46 If the portable unit 46 has a mouse-like pointing device, 

includes a manufactured-installed browser program, which such as a small trackball, the operator can use the pointing 

is capable of accessing, downloading and displaying on the device to select and "click" on any one of the icons 81-38, 

cosplay 51 an HTML page or. document obtained through in order to effect the associated function. Similarly, if the 

the network 38 from the computer 24. 3S operator happens to be accessing this HTML page from 

FIG. 3 shows an example of how the display 51 of the some other remote computer, and if that computer has a 

portable unit 46 might present an HTML page generated by mouse, the °P eralor cao chck directl y 0Q ^ 1C0ns 81 " 88 - 

the computer 24. An image 71, which has been sampled and As discussed above, the infrared sensor 19 is capable of 

dithered according to steps 61-63 of FIG. 2, is presented on detecting the presence, within its field-of-view, of a heat 

the left side of the display 51. As discussed above, this is a 40 source such ^ a humaD or animal. When the sensor 19 

monochrome (two-color) image, with a low resolution of 60 outputs a signal at 31 to indicate that it has detected the 

by 90 pixels. Nevertheless, it is sufficient to permit visual presence of such a heat source, the computer 24 responds by 

detection of the presence of a person in the field-of-view, for using its not-illustrated modem to place a telephone call to 

example the person indicated at 72 in the image 71. the telephone in the portable unit 46, namely through the 

To the right of the image 71, the HTML page includes 45 *J e Pb° DC linc c 4 l> ^ base station 36 and mc wirclcss ^ 

eight icons, which are identified with reference numerals 49 - ™* notifies the person or operator possessing the 

81-88. To the right of each icon is a parenthetical expression P orlab u le ™« 46 tot f ^8 15 happening in the remote 

in the form of "(FX)", where X is an integer. To the right of area bein & monitored by the system 10 of FIG. 1 The 

each parenthetical expression is a label identifying the opentor ma, .then use stfae browser provided in the unit 46 to 

function of the associated icon. Each parenthetical expres- 50 «*« and download the HTML page generated by the 

sion identifies on the portable unit 46 a function key which com P ut£r ^ m order to obtain a screen display like that 

wiU cause the associated function to be effected. The icons shown in FIG. 3 so that the operator can view the image 71 

87 and 88 relate to the capability of the operator to select one and determine what is happening in the monitored area, 

of the two video cameras 12 and 13. If the operator presses Alternatively, it would be possible to omit the sensor 19, 

the function key F7 associated with icon 87, an associated 55 and to have the computer 24 detect the occurrence of an 

HTML, link back to the WWW server program in computer event of interest by appropriate processing of the raw video 

24 will cause the computer 24 to designate the first video images received from either of the video cameras 12 and 13. 

camera 12 as the selected video camera. The computer 24 For example, FIG. 4A is a diagrammatic view of an image 

will then ignore the output of the second video camera 13, of a monitored area produced by the video camera 12. In this 

will subject only the output of the video camera 12 to the 60 case, the monitored area happens to be the comer region of 

image processing, described above in association with FIG. a room. FIG. 4B is a subsequent image from the same 

2, and will forward to the portable unit 46 only the processed camera, which was taken after a person 96 had walked into 

images obtained from the selected video camera 12. On the the monitored corner of the room. 

other hand, if the operator pressed the function key F8 The current image in FIG. 4B can be compared to the 

associated, with the icon 88, the. second video camera 13 65 prior reference image of FIG. 4A, in order to determine 

will be designated as the selected camera, the video images whether the current image differs in any significant way 

from the camera 13 will be subjected to the image process- from the reference image. For example, this comparison can 
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be carried out on a pixel-by-pixel basis by first determining 
the absolute value of the difference between the gray-scale 
color values for each pixel, and by then comparing the result 
to a threshold value. If the absolute value of the difference 
for a given pixel is less than the threshold value, then the 
pixel is turned off. On the other hand, if the absolute value 
of the difference is above the threshold value, then the pixel 
is turned on. 

The result is a monochrome (two-color) image, such as 



changes, substitutions and alterations can be made therein 
without departing from the scope of the present invention. 
For example, although the disclosed embodiment has two 
separate video cameras, it will be recognized that only one 
camera could be provided, or that more than two cameras 
could be provided. As another example, the disclosed 
embodiment uses gray-scale video cameras, but it will be 
recognized that color video cameras could also be used. 
Further, although the disclosed embodiment uses image 



that shown in FIG. 4C In FIG. 4C, there are a group of ™ detectors which are video cameras, it will be recognized that 



pixels at 97 which correspond to the person 96, and which 
have been turned on to indicate that something has changed 
relative to the reference image of FIG. 4 A. This condition 
can be used to trigger a telephone call from the computer 24 
to the portable unit 46. It should be evident that, while the 
infrared sensor 19 detects heat, the alternative approach 
described in association with FIG. 4 detects motion or a 
change in the video image, rather than the presence or 
absence of heat. 

In the disclosed embodiment, the image processing 
described in association with FIG. 2 does not include the use 
of video compression techniques. However, it will be rec- 
ognized that the computer 24 of FIG. 1 could be provided 
with hardware and/or software capable of performing a 



there may be applications where a different type of image 
detector would be appropriate, for example a two- 
dimensional staring array infrared detector. 
As still another example, the supplemental sensor pro- 
15 vided in the disclosed embodiment is an infrared sensor, but 
it could be some other type of sensor, such as a photocell, a 
microphone, or the like. Also, even though the disclosed 
embodiment responds to an output signal from the infrared 
sensor by placing a telephone call to the telephone in the 
20 portable unit, it will be recognized that this information 
could be transmitted to the portable unit in some alternative 
manner, for example by sending a pager message to a pager 
circuit in the portable unit. Other changes, substitutions and 
alterations are possible, without departing from the spirit 



known video compression technique, and that the portable 25 a * d SC0 P e °f P resent invention, as defined by the 



unit 46 could be provided with the. capability to decode the 
compressed video information for purposes of display. For 
example, video compression could be effected according to 
the standard known as MPEG-4. In the event that video 
compression was provided in this manner, it would increase 
the amount of video information which could be transmitted 
in real-time from the computer 24 to the portable unit 46. 
Consequently, the image processing described in association 
with FIG. 2 could be adjusted to increase the number of 
images processed and transmitted per second, and/or to 
increase the resolution of the processed images. 

Hie present invention provides a number of technical 
advantages. One such technical advantage is that the wire- 
less link to a portable unit allows the monitored area to be 
viewed from almost any remote location and at any conve- 
nient time. Moreover, it allows the camera position and/or 
operation to be adjusted from that remote location. Another 
advantage is that the occurrence of an event of interest in the 
monitored area can be detected, and an indication of the 
detection of this event can be automatically sent to the 
portable unit. The person in possession of the portable unit 
can then access images from a camera in the monitored area, 
in order to determine whether there is in fact a problem 
which requires attention. If there is no problem, the person 
could make a telephone call, or otherwise use the portable 
unit to prevent the automatic transmission of a message to 
the police, the fire department, a security agency, or the like. 

Still another advantage is that the information from the 



following claims. 
What is claimed is: 

1. An apparatus, comprising: 

a detector operative to periodically detect an image of a 
30 monitored area; 

a system operative to receive the detected image from said 
detector; 

a portable unit having a display; and 
35 a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 
system and said portable unit, including transmission of 
the detected image from said system to said portable 

said portable unit being operative to present the detected 
image on said display; and 

said system being further operative to detect an occur- 
rence of an event of interest in the monitored area, and 
45 to automatically transmit through said wireless com- 
munication link to said portable unit an indication of 
the occurrence of the event of interest. 

2. An apparatus according to claim 1, wherein the event 
of interest is detected through image processing of a suc- 

50 cession of the images detected by said detector. 

3. An apparatus according to claim 1, including a sensor 
which is separate and independent from said detector and 
which monitors said area, said sensor producing an output 
signal in response to the occurrence of the event of interest, 



video cameras is provided in a document in HTML format, 5S anc j say system being operative to effect the transmission of 
which can be easily accessed from the portable unit, or from 
any convenient computer having a WWW-compatible 
browser. Yet another advantage results from the use of image 
processing techniques to conform the amount of video 
information to a level which is compatible with the. avail- 60 
able bandwidth of a wireless link and which is compatible 
with the available resolution of the portable unit, while still 
providing at the portable unit an image that has sufficient 
resolution to permit detection of the presence of a person or 
an object in the monitored area. 

Although one embodiment has been illustrated and 
described in detail, it should be understood that various 



the indication of the occurrence of the event in response to 
the output signal from said sensor. 

4. An apparatus according to claim 3, wherein said sensor 
is an infrared sensor. 

5. An apparatus according to claim 1, wherein said 
portable unit includes a telephone, said wireless communi- 
cation link includes a wireless telephone link, and the 
transmission of the indication is effected by placing a 
telephone call through said wireless telephone link to said 

65 telephone in said portable unit. 

6. An apparatus according to claim 1, wherein said system 
includes a computer which integrates the detected image 



12/08/2003, EAST Version: 1.4.1 



US 6,385, 

9 

into a hypertext markup language document, and includes a 
computer network operatively coupled to said computer, 
said wireless communication link communicating with said 
computer through said computer network; and wherein said 
portable unit includes a network browser which is operative S 
to retrieve the hypertext markup language document from 
said computer through said wireless communication link and 
said computer network, and to present the document and the 
image therein on said display. 

7. An apparatus, comprising: 10 
a detector operative to periodically detect an image of a 

monitored area; 
a system operative to receive the detected image from said 
detector; 

a portable unit having a display and having an operator 
input portion; 

a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 20 
system and said portable unit, including transmission of 
the detected image from said system to said portable 
unit; and 

a control section coupled to said system and operative to 
adjust a predetermined characteristic of the image 25 
detected by said detector, 

said portable unit being operative to present the detected 
image on said display, being operative to permit an 
operator to use said operator input portion to specify a 
change in the predetermined characteristic, and being 30 
operative to transmit to said control section through 
said wireless communication link and said system an 
indication of the specified change in the predetermined 
characteristic; and 

said control section being operative to respond to the 35 
indication received from said portable unit by effecting 
the specified change in the predetermined characteris- 
tic. 

8. An apparatus according to claim 7, wherein the prede- 
termined characteristic is an orientation of said detector with 40 
respect to the monitored area, said control section being 
operative to change a physical position of said detector 
relative to the monitored area in response to the indication 
received from said portable unit. 

9. An apparatus according to claim 8, wherein the prede- 45 
termined characteristic is a field of view of said detector with 
respect to the monitored area, said control section being 
operative to change the field of view of said detector relative 

to the monitored area in response to the indication received 
from said portable unit. 50 

10. An apparatus, comprising: 

a first detector operative to periodically detect an image of 
a monitored area; 

a second detector operative to periodically detect an 55 
image of a monitored area; 

a system operative to receive the detected images from 
each of said first and second detectors; 

a portable unit having a display and having an operator 
input portion; and 60 

a wireless communication link which includes portions of 
and which is operative to facilitate wireless communi- 
cation between said system and said portable unit; 

said portable unit being operative to permit an operator to 
identify one of said first and second detectors as a 
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currently selected detector, and being operative to 
transmit to said system through said wireless commu- 
nication link an indication of the currently selected 
detector; 

said system being operative to respond to the indication 
received from said portable unit by transmitting to said 
portable unit through said wireless communication link 
the delected image from the currently selected detector; 
and 

said portable unit being operative to present on said 
display the detected image from the currently selected 
detector. 

11. An apparatus, comprising: 

a detector operative to periodically detect an image of a 
monitored area; 

a system operative to receive a detected image from said 
detector, and to process the detected image in order to 
obtain a processed image; 

a portable unit having a display; and 

a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 
system and said portable unit, including transmission of 
each of the processed images from said system to said 
portable unit; 

said portable unit being operative to successively present 
the processed images on said display as they are 
received, said processed images having a resolution 
which is less than a resolution of the detected images 
and which corresponds to a resolution of said display. 

12. An apparatus according to claim 11, wherein said 
system is operative to select a subset of the detected images 
produced by said detector, and to carry out the image 
processing only on the detected images which are selected 
for said subset. 

13. An apparatus according to claim 12, wherein said 
system is operative to carry out the image processing by 
reducing the resolution of each of the detected images in said 
subset. 

14. An apparatus according to claim 11, wherein the 
pixels of the processed image each have one of two prede- 
termined colors which are different. 

15. An apparatus according to claim 1, wherein: 

said system is further operative to form a compressed 
image from said periodically detected images, whereby 
said wireless communication Link transmits said com- 
pressed image from said system to said portable unit. 

16. An apparatus according to claim 15, wherein: 

said system forms said compressed image by temporal 
sampling of said detected image by selection of a 
subset of said periodically detected images. 

17. An apparatus according to claim 15, wherein: 

said system forms said compressed image by spatial 
sampling of said detected image by selection of a 
subset of pixels of said detected image. 

18. An apparatus according to claim 15, wherein: 

said system forms said compressed image by dithering of 
said detected image by selection of either black or 
white for each pixel of said detected image. 

***** 
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ABSTRACT 



A monitoring apparatus (10) includes a video camera (12) 
with a section (16) that permits remote control of the 
camera. A computer 24 subjects video images from the 
camera to video processing (61—63), which includes tem- 
poral sampling, spatial sampling, and dithering. The pro- 
cessed image (71) is integrated into a document in hypertext 
mark-up language format. A portable unit (46) is operatively 
coupled to the computer through a wireless link (49), a 
cellular base station (36), and a network (38) or telephone 
line (41). An infrared sensor (19) can detect an event of 
interest in the monitored area, causing the computer to place 
a telephone call to the portable unit. The person possessing 
the portable unit can then use the portable unit to access the 
document which contains the processed image through the 
network, in order to observe or verify the event. The person 
can also use the portable unit to remotely control the 
operation of the video camera. 

18 Claims, 2 Drawing Sheets 
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Vlt ' mmj A«» CONTROL uon between the system and the portable unit, including 

^appHeation clai.3 priority under 35 USC § „9(e) SS^^p^^^K rrnag! 

Sr 30 °99T ^ P CaU ° D N °- 60/083,644 ' fikd 5 ^^^^^•noocS^S,'^ 
^ 30 ' 1998 ' of interest m the monitored area, and automatically transmits 

TECHNICAL FIELD OF THE INVENTION £ fc^A - £££S£ ^veT"™ ^ 

This invention relates in general to a monitoring apparatus A Accordin ? *° a different form of the present invention, a 

and, more particularly, to a monitoring apparatus in which an 10 detector P en °djcally detects an image of a monitored area 

image from a video camera can be viewed at a remote U . Sy f tem receives ^ detected image, a portable unit has a 

location. display and an operator input portion, and a wireless com- 
munication link facilitates communication between the sys- 

BACKGROUND OF THE INVENTION tem and the Portable unit, including transmission of the 

Th« • • the ^eless communication link and system an indication nf 

cor^uter^dZr^t 0 C X nS WhiCh ^ be C ° Upkd '° a ^ Spe , dfied ChaDge fa 1116 P^'^ined 

vertnf^ T ftW t K Pr ° gramS CapaMe of con " C0Dtr01 SeCli0n responds 10 "*eived from ml 

Ur «o„, tra ,i p^ca, . .fata. «o™«d«!i „cb of ,be ^ZCT^k^tSTlS^Z 

a* ,u„ c / u detector, and transmits to the system through the wireless 

At me same time, home security systems have become communication link an indication of the currently selected 

ZZ^ mm ? n - H ° We , Ver - CVCn the m0St ^isticatcd home detector. Tne system responds to the indication received 

security systems are limited by rudimentary provisions for from the Portable unit by transmitting to the portable unit 

remote access by the property owner. Further, false alarms 40 throu e h wireless communication link the detected imaee 

are relatively common. Even if the owner is made aware of from ^ currently selected detector, and the portable unit 

me alarm, there is no convenient and Cost-effective way for P rcscats on the display the detected image from the currently 

the owner to determine whether it is a false alarm For selected detector. currently 

example, existing systems may notify an owner of a possible According to still another form of the present invention 

breaJwn or other event through an automated phone call or « * detector periodically detects an m^ouS^S 

w^h^r 66 - 1 ^ ^ DO W3y ° f Ver ^8 and a system receives and processes a dete C ~ g e ^ 

whether there is a real problem or merely a false alarm. the detector in order to obtain a processed u^S^Mt 

While these existing monitoring systems have been gen- * mt has a ^P 1 ^ a °d a wireless communication link 

eraiiy adequate for their intended purposes, they have not fac ^tates communication between the system and the por- 

been satisfactory in all respects. For example, and as men- 50 lable mix > deluding transmission of each of the processed 

tioned above, even if an owner is notified by a page or from the system to the portable unit Ine portable 

telephone caU of a problem or other event of interest, there umt succ essively presents the processed images on the 

is no convenient way for the owner to determine whether the ^ processed images having a resolution which is 

event represents a true problem or just a false alarm, still less less ^ a resolution of the detected images, and which 

trom virtually any remote location. Further, existing systems 55 ^^sp^ds to a resolution of the display 

t^Cjrl^r 1100 10 bS ^ fr ° m BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention will be 
SUMMARY OF THE INVENTION reaJiz6d fr °ni the detailed description which follows taken 

From me foregoing, i, may be appreciated that a cee<i has 60 ^ H ^ "* aoau T D ^ **"**». » « 

arisen for a cost-effective method^d apparatus fa mo 2 mIL J'T^ 0 ?*" ° U a P paratus 

-ives me de^ed image, a portable unit hasYd^ ^^^^^ I""— 
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FIG. 3 is a diagrammatic view of an exemplary, screen 
image presented on a display of the portable unit of FIG. 1; 
and 

FIGS. 4A-4C are respective diagrammatic views of video 
images, which demonstrate how video images are processed 
by the apparatus of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a diagrammatic view of a monitoring apparatus 
10 which embodies the present invention. The monitoring 
apparatus 10 is used to monitor activities in one or more 
regions or areas of interest. For example, the monitoring 
apparatus 10 might be used at a residence to monitor activity 
in one or more rooms, in the yard, at the front door, and/or 
in the driveway. It could also be used for monitoring one or 
more areas in a commercial or industrial facility. 

The monitoring apparatus 10 includes two image detec- 
tors 12 and 13, which in the disclosed embodiment are video 
cameras of a known type. The video cameras 12 and 13. each 
include a not-illustrated charge coupled device. (CCD) 
sensor, and a not-illustrated zoom lens assembly for adjust- 
ing the field-of-view of the image focused on the CCD 
sensor. The video cameras 12 and 13 may provide different 
views of the same monitored area, or may each provide a 
view of a completely different monitored area. 

The video cameras 12 and 13 each include a respective 
control section 16 or 17. The control sections 16 and 17 are 
each capable of automatically controlling the. zoom setting 
of the zoom lens assembly in. the associated video camera 
12 or 13. Further, the control sections 16 and 17 each include 
a physical support for the associated video camera, which 
can effect automated adjustment of the physical orientation 
of the associated video camera 12 or 13. In other words, with 
reference to a detected image of the monitored area, the 
control sections 16 and 17 can each adjust the orientation of 
the associated camera 12 or 13 up, down, left or right, so that 
the detected image is adjusted upwardly, downwardly, 
leftwardly, or rightwardly within the monitored area. 

The monitoring apparatus 10 also includes a sensor 19 
that can detect an event of interest in an area monitored by 
at least one of the cameras 12 and 13. In the disclosed 
embodiment, the sensor 19 is similar to those used in 
systems which automatically open doors for customers at 
retail establishments. In particular, the sensor 19 is a passive 
infrared sensor capable of detecting a heat source within the 
area it monitors, including the presence of a human or 
animal. 

The monitoring apparatus 10 further includes a system 22, 
which has therein a computer 24. The computer 24 may be 
a personal computer which includes a processor, and which 
includes a memory device such as a hard disk drive. 

A video connection 26 is provided between the video: 
camera 12 and the computer 24, in order to supply video 
images from the video camera 12 to the computer 24. A 
similar video connection 28 is provided from the video 
camera 13 to the computer 24. Control lines 27 are provided 
from the computer 24 to the control section 16 of the video 
camera 12, in order to provide the control section 16 with 
information that determines how the control section 16 will 
position the video camera 12, and how the control section 16 
will set the zoom factor of the zoom lens assembly in the 
camera 12. A similar set of control lines 29 is provided from 
the computer 24 to the control section 17 of the video 
camera 13. The infrared sensor 19 has an output 31 which is 
coupled to the computer 24. 
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The system 22 further includes a cellular base station 36 
of a known type which is used for communicating with 
cellular (wireless) telephones. The computer 24 is opera - 
tively coupled to the base station 36 by a network 38 which 
5 includes the Internet, and which may include one or more 
other networks such as a local area network, a wide area 
network, and so forth. The network 38 is coupled to a 
not-ilhistrated network interface card provided in the com- 
puter 24. Since the network 38 includes the Internet, it is 
capable of transmitting information in the Internet format 
known as the World Wide Web (WWW), where documents 
called web pages are transferred between, computers in a 
standardized format known as hypertext mark-up language 
(HTML) format. 

The system 22 also includes a telephone line or system 41, 
15 which is coupled at one end to a not-illustrated modem in the 
computer 24, and at its other end to the cellular base station 
36. 

The monitoring apparatus 10 further includes a portable 
communication unit 46, which is a cellular (wireless), 
telephone, and which, also includes some, additional 
capability, as discussed below. The portable, unit 46 in the 
disclosed embodiment may be a unit which is available 
under the tradename NOKIA 9000 from NOKIA in Irving, 
Tex. The portable unit 46 has an antenna 48, which facilities 
wireless communication with the base station 36 through a 
radio frequency (RF) cellular telephone link 49. 

The portable unit 46 has an LCD display 51 capable of. 
displaying two-dimensional video images at a low resolu- 

3Q tion. Further, the portable unit 46 has a plurality of buttons 
or keys, one of which is indicated at 52. A operator can use 
these keys to input information into the portable unit 46. The 
keys include an alpha-numeric keyboard which has a 
"QWERTY" format similar to that found on personal 

35 computers, and include several function keys. 

The monitoring apparatus 10 has the capability to take a 
video image detected by one of the video cameras 12 or 13, 
carry out some image processing on the detected image 
within the computer 24, transmit the resulting processed 

40 image to the portable unit 46 through the network 38, the 
base station 36, and the wireless link 49, and present the 
processed image on the display 51 of the portable unit 46. In 
the disclosed embodiment, the image processing carried out 
by the computer 24 includes steps which are explained 

45 below with reference to FIG. 2. 

In this regard, each of the video cameras 12 and 13 is 
capable of producing successive images at a speed and 
resolution which represents more information than can be 
transmitted through the wireless link 49. For example, even 

50 an inexpensive video camera can generate 30 frames or 
images per second, which each have a resolution of 320 by 
240 gray-scale pixels, lb transmit the data representing all 
of these pixels, a throughput of about 18 million bits per 
second would be needed. Existing wireless cellular links, 

55 such as that at 49. in FIG. 1, can sustain a nominal through- 
put of about 9600 bits per second, or in other words about 
1/2000 of the total video information, produced by the video 
camera. 

A further consideration is that existing portable, units, 
60 such as that shown at 46 in FIG. 1, have low-resolution 
monochrome displays. That is, the resolution of a display 
such as that shown at 51 is limited to about 1 60 by 120 pixels 
for a video image, where each pixel is either on or off,, or in 
other words is a selected one of two different colors such as 
65 black and white. 

For these reasons, the images from the video cameras 12 
and 13 in FIG. 1 are subjected by the computer 24 to image 
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processing, which is depicted diagrammatically in FIG. 2. 
FIG. 2 is a flowchart showing successive image processing 
steps 61-^3. The first step 61 is temporal sampling, which 
involves selecting a subset of the images produced by a 
given video camera. For example, of the 30 or so frames or 5 
images produced by a video camera every second, two of 
these frames or images may be selected for image 
processing, and the others may be discarded. 

Then, at block 62, spatial sampling is carried out. In other 
words, subsampling is carried out in order to reduce the 30 
resolution of each of the images selected at 61. For example, 
each frame or image may be reduced to about 80 by 60 
pixels. 

Then, at block 63, a dithering process is carried out, in 
order to reduce the data representing each pixel to a single 15 
bit. That is, the bit associated with each pixel indicates 
whether that pixel is on or off. Stated differently, each pixel 
has one of two different colors, such as black and white. The 
dithering process sets the state of each pixel of the processed 
image based on the states of several pixels of the spatially 20 
sampled image, using a known technique. In the disclosed 
embodiment, the sampling and dithering carried out at 
blocks 61-63 of FIG. 2 will reduce the video output to 9600 
bits per second. 

25 

In the disclosed embodiment, the computer 24 takes the 
images that are processed according to the techniques dis- 
cussed above in association with FIG. 2, and successively 
inserts these processed images into a document or web page 
which is in HTML format, and which can thus be accessed 3Q 
through the Internet. In this regard, the portable unit 46 
includes a manufactured-installed browser program, which 
is capable of accessing, downloading and displaying on the 
display 51 an HTML page or. document obtained through 
the network 38 from the computer 24. 35 

FIG. 3 shows an example of how the display 51 of the 
portable unit 46 might present an HTML page generated by 
the computer 24. An image 71, which has been sampled and 
dithered according to steps 61-63 of FIG. 2, is presented on 
the left side of the display 51. As discussed above, this is a 40 
monochrome (two-color) image, with a low resolution of 60 
by 90 pixels. Nevertheless, it is sufficient to permit visual 
detection of the presence of a person in the field-of-view, for 
example the person indicated at 72 in the image 71. 

To the right of the image 71, the HTML page includes 45 
eight icons, which are identified with reference numerals 
81-88. To the right of each icon is a parenthetical expression 
in the form of "(FX)", where X is an integer. To the right of 
each parenthetical expression is a label identifying the 
function of the associated icon. Each parenthetical expres- 50 
sion identifies on the portable unit 46 a function key which 
will cause the associated function to be effected. The icons 
87 and 88 relate to the capability of the operator to select one 
of the two video cameras 12 and 13. If the operator presses 
the function key F7 associated with icon 87, an associated 55 
HTML, link back to the WWW server program in computer 
24 will cause the computer 24 to designate the first video 
camera 12 as the selected video camera. The computer 24 
will then ignore the output of the second video camera 13, 
will subject only the output of the video camera 12 to the 60 
image processing, described above in association with FIG. 
2, and will forward to the portable unit 46 only the processed 
images obtained from the selected video camera 12. On the 
other hand, if the operator pressed the function key F8 
associated, with the icon 88, the. second video camera 13 65 
will be designated as the selected camera, the video images 
from the camera 13 will be subjected to the image process- 
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ing described above in association with FIG. 2, and only the 
processed images from the camera 13 will be forwarded to 
the portable unit 46. 

The icon 81 is an upwardly pointing arrowhead. If the 
operator pressed the function key Fl associated with the 
icon 81, an HTML link back to the WWW server program 
in the computer 24 will cause the computer 24 to output 
control signals at either 27 or 29 to the control section 16 or 
17 in the currently selected video camera 12 or 13. These 
control signals will cause the control section 16 or 17 for the 
selected camera to tilt the orientation of the camera, so that 
the image associated with that camera moves upwardly in 
terms of its view of the area being monitored. Similarly, if 
the operator presses a respective one of the function keys F2, 
F3 or F4, which are respectively associated with icons 
82-84, the selected camera 12 or 13 will be adjusted 
respectively down, right or left. 

If the operator presses the function key F5 associated with 
the icon 85, an associated HTML link will cause the com- 
puter 24 to output control signals at 27 or 29 to the control 
section 16 or 17 of the selected video camera. These control 
signals will cause the zoom lens assembly in the selected 
video camera 12 or 13 to increase its magnification level in 
a manner commonly known as a zoom-in function. 
Alternatively, if the operator presses the function key F6 
associated with the icon 86, its HTML link will cause the 
zoom lens assembly in the selected video camera to decrease 
its magnification level, in a manner commonly known as a 
zoom-out function. 

If the portable unit 46 has a mouse-like pointing device, 
such as a small trackball, the operator can use the pointing 
device to select and "click" on any one of the icons 81-88, 
in order to effect the associated function. Similarly, if the 
operator happens to be accessing this HTML page from 
some other remote computer, and if that computer has a 
mouse, the operator can click directly on the icons 81-88. 

As discussed above, the infrared sensor 19 is capable of 
detecting the presence, within its field-of-view, of a heat 
source such as a human or animal. When the sensor 19 
outputs a signal at 31 to indicate that it has detected the 
presence of such a heat source, the computer 24 responds by 
using its not-illustrated modem to place a telephone call to 
the telephone in the portable unit 46, namely through the 
telephone line 41, the base station 36 and the wireless link 
49. This notifies the person or operator possessing the 
portable unit 46 that something is happening in the remote 
area being monitored by the system 10 of FIG. 1. The 
operator may then use the browser provided in the unit 46 to 
access and download the HTML page generated by the 
computer 24, in order to obtain a screen display like that 
shown in FIG. 3, so that the operator can view the image 71 
and determine what is happening in the monitored area. 

Alternatively, it would be possible to omit the sensor 19, 
and to have the computer 24 detect the occurrence of an 
event of interest by appropriate processing of the raw video 
images received from either of the video cameras 12 and 13. 
For example, FIG. 4A is a diagrammatic view of an image 
of a monitored area produced by the video camera 12. In this 
case, the monitored area happens to be the comer region of 
a room. FIG. 4B is a subsequent image from the same 
camera, which was taken after a person 96 had walked into 
the monitored comer of the room. 

The current image in FIG. 4B can be compared to the 
prior reference image of FIG. 4A, in order to determine 
whether the current image differs in any significant way 
from the reference image. For example, this comparison can 



12/08/2003, EAST Version: 1.4.1 



US 6,385,772 Bl 



be carried out on a pixel-by-pixel basis by first determining 
the absolute value of the difference between the gray-scale 
color values for each pixel, and by then comparing the result 
to a threshold value. If the absolute value of the difference 
for a given pixel is less than the threshold value, then the 
pixel is turned off. On the other hand, if the absolute value 
of the difference is above the threshold value, then the pixel 
is turned on. 

The result is a monochrome (two-color) image, such as 
that shown in FIG. 4C. In FIG. 4C, there are a group of 
pixels at 97 which correspond to the person 96, and which 
have been turned on to indicate that something has changed 
relative to the reference image of FIG. 4A. This condition 
can be used to trigger a telephone call from the computer 24 
to the portable unit 46. It should be evident that, while the 
infrared sensor 19 detects heat, the alternative approach 
described in association with FIG. 4 detects motion or a 
change in the video image, rather than the presence or 
absence of heat. 



8 



15 



In 



changes, substitutions and alterations can be made therein 
without departing from the scope of the present invention. 
For example, although the disclosed embodiment has two 
separate video cameras, it will be recognized that only one 
camera could be provided, or that more than two cameras 
could be provided. As another example, the disclosed 
embodiment uses gray-scale video cameras, but it will be 
recognized that color video cameras could also be used. 
Further, although the disclosed embodiment uses image 
detectors which are video cameras, it will be recognized that 
there may be applications where a different type of image 
detector would be appropriate, for example a two- 
dimensional staring array infrared detector. 

As still another example, the supplemental sensor pro- 
vided in the disclosed embodiment is an infrared sensor, but 
it could be some other type of sensor, such as a photocell, a 
microphone, or the like. Also, even though the disclosed 
embodiment responds to an output signal from the infrared 
sensor by placing a telephone call to the telephone in the 
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described in association with FIG. 2 does not include the use 
of video compression techniques. However, it will be rec- 
ognized that the computer 24 of FIG. 1 could be provided 
with hardware and/or software capable of performing a 
known video compression technique, and that the portable 
unit 46 could be provided with the. capability to decode the 
compressed video information for purposes of display. For 
example, video compression could be effected according to 
the standard known as MPEG-4. In the event that video 
compression was provided in this manner, it would increase 
the amount of video information which could be transmitted 
in real-time from the computer 24 to the portable unit 46. 
Consequently, the image processing described in association 
with FIG. 2 could be adjusted to increase the number of 
images processed and transmitted per second, and/or to 
increase the resolution of the processed images. 

The present invention provides a number of technical 
advantages. One such technical advantage is that the wire- 
less link to a portable unit allows the monitored area to be 
viewed from almost any remote location and at any conve- 
nient time. Moreover, it allows the camera position and/or 
operation to be adjusted from that remote location. Anolher 
advantage is that the occurrence of an event of interest in the 
monitored area can be detected, and an indication of the 
detection of this event can be automatically sent to the 
portable unit. The person in possession of the portable unit 
can then access images from a camera in the monitored area, 
in order to determine whether there is in fact a problem 
which requires attention. If there is no problem, the person 
could make a telephone call, or otherwise use the portable 
unit to prevent the automatic transmission of a message to 
the police, the fire department, a security agency, or the like. 

Still another advantage is that the information from the 
video cameras is provided in a document in HTML format, 
which can be easily accessed from the portable unit, or from 
any convenient computer having a WWW-compatible 
browser. Yet another advantage results from the use of image 
processing techniques to conform the amount of video 
information to a level which is compatible with the. avail- 60 
able bandwidth of a wireless link and which is compatible 
with the available resolution of the portable unit, while still 
providing at the portable unit an image that has sufficient 
resolution to permit detection of the presence of a person or 
an object in the monitored area. fi5 

Although one embodiment has been illustrated and 
described in detail, it should be understood that various 
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could be transmitted to the portable unit in some alternative 
manner, for example by sending a pager message to a pager 
circuit in the portable unit. Other changes, substitutions and 
alterations are possible, without departing from the spirit 
and scope of the present invention, as defined by the 
following claims. 
What is claimed is: 
1. An apparatus, comprising: 

a detector operative to periodically detect an image of a 
monitored area; 

a system operative to receive the detected image from said 
detector; 

a portable unit having a display; and 
a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 
system and said portable unit, including transmission of 
the detected image from said system to said portable 
) unit; 

said portable unit being operative to present the detected 
image on said display; and 

said system being further operative to detect an occur- 
rence of an event of interest in the monitored area, and 
to automatically transmit through said wireless com- 
munication link to said portable unit an indication of 
the occurrence of the event of interest. 

2. An apparatus according to claim 1, wherein the event 
of interest is detected through image processing of a suc- 
cession of the images detected by said detector. 

3. An apparatus according to claim 1, including a sensor 
which is separate and independent from said detector and 
which monitors said area, said sensor producing an output 
signal in response to the occurrence of the event of interest, 
and said system being operative to effect the transmission of 
the indication of the occurrence of the event in response to 
the output signal from said sensor. 

4. An apparatus according to claim 3, wherein said sensor 
is an infrared sensor. 

5. An apparatus according to claim 1, wherein said 
portable unit includes a telephone, said wireless communi- 
cation link includes a wireless telephone link, and the 
transmission of the indication is effected by placing a 
telephone call through said wireless telephone link to said 
telephone in said portable unit 

6. An apparatus according to claim 1, wherein said system 
includes a computer which integrates the detected image 
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into a hypertext markup language document, and includes a 
computer network operatively coupled to said computer, 
said wireless communication link communicating with said 
computer through said computer network; and wherein said 
portable unit includes a network browser which is operative s 
to retrieve the hypertext markup language document from 
said computer through said wireless communication link and 
said computer network, and to present the document and the 
image therein on said display. 

7. An apparatus, comprising: 10 

a detector operative to periodically detect an image of a 
monitored area; 

a system operative to receive the detected image from said 
detector; 

a portable unit having a display and having an operator 15 
input portion; 

a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 2 o 
system and said portable unit, including transmission of 
the detected image from said system to said portable 
unit; and 

a control section coupled to said system and operative to 
adjust a predetermined characteristic of the image 25 
detected by said detector, 

said portable unit being operative to present the detected 
image on said display, being operative to permit an 
operator to use said operator input portion to specify a 
change in the predetermined characteristic, and being 30 
operative to transmit to said control section through 
said wireless communication link and said system an 
indication of the specified change in the predetermined 
characteristic; and 

said control section being operative to respond to the 35 
indication received from said portable unit by effecting 
the specified change in the predetermined characteris- 
tic. 

8. An apparatus according to claim 7, wherein the prede- 
termined characteristic is an orientation of said detector with 40 
respect to the monitored area, said control section being 
operative to change a physical position of said detector 
relative to the monitored area in response to the indication 
received from said portable unit. 

9. An apparatus according to claim 8, wherein the prede- 45 
termined characteristic is a field of view of said detector with 
respect to the monitored area, said control section being 
operative to change the field of view of said detector relative 
to the monitored area in response to the indication received 
from said portable unit. 50 

10. An apparatus, comprising: 

a first detector operative to periodically detect an image of 
a monitored area; 

a second detector operative to periodically detect an 55 
image of a monitored area; 

a system operative to receive the detected images from 
each of said first and second detectors; 

a portable unit having a display and having an operator 
input portion; and 60 

a wireless communication link which includes portions of 
and which is operative to facilitate wireless communi- 
cation between said system and said portable unit; 

said portable unit being operative to permit an operator to 
identify one of said first and second detectors as a 
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currently selected detector, and being operative to 
transmit to said system through said wireless commu- 
nication link an indication of the currently selected 
detector; 

said system being operative to respond to the indication 
received from said portable unit by transmitting to said 
portable unit through said wireless communication link 
the detected image from the currently selected detector; 
and 

said portable unit being operative to present on said 
display the detected image from the currently selected 
detector. 
U. An apparatus, comprising: 

a detector operative to periodically detect an image of a 

monitored area; 
a system operative to receive a detected image from said 
detector, and to process the detected image in order to 
obtain a processed image; 
a portable unit having a display; and 
a wireless communication link which includes portions of 
said system and said portable unit and which is opera- 
tive to facilitate wireless communication between said 
system and said portable unit, including transmission of 
each of the processed images from said system to said 
portable unit; 

said portable unit being operative to successively present 
the processed images on said display as they are 
received, said processed images having a resolution 
which is less than a resolution of the detected images 
and which corresponds to a resolution of said display. 

12. An apparatus according to claim 11, wherein said 
system is operative to select a subset of the detected images 
produced by said detector, and to carry out the image 
processing only on the detected images which are selected 
for said subset. 

13. An apparatus according to claim 12, wherein said 
system is operative to carry out the image processing by 
reducing the resolution of each of the detected images in said 
subset. 

14. An apparatus according to claim 11, wherein the 
pixels of the processed image each have one of two prede- 
termined colors which are different. 

15. An apparatus according to claim 1, wherein: 
said system is further operative to form a compressed 

image from said periodically detected images, whereby 
said wireless communication link transmits said com- 
pressed image from said system to said portable unit. 

16. An apparatus according to claim 15, wherein: 
said system forms said compressed image by temporal 

sampling of said detected image by selection of a 
subset of said periodically detected images. 

17. An apparatus according to claim 15, wherein: 
said system forms said compressed image by spatial 

sampling of said detected image by selection of a 
subset of pixels of said detected image. 

18. An apparatus according to claim 15, wherein: 
said system forms said compressed image by dithering of 

said detected image by selection of either black or 
white for each pixel of said detected image. 
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